PANC-1 cells per well were seeded in a six-well plate for 24 h. Cells were infected by LV3-shRNA-MMP1 and LV3-shRNA-control according to the manufacturer's protocol. Cells were selected with 500ng/ml puromycin (Invitrogen, Carlsbad, CA, USA) over 4 weeks. The MMP1 mRNA expression levels of the positive cell clones that stably expressed shRNA-MMP1 or shRNA-control were then identified using qRT-PCR. The clones stably expressing shRNA-MMP1 or shRNA-control were maintained in DMEM medium containing 500ng/ml of puromycin for further experiments.
RT-PCR
Total RNA was extracted from cells using Trizol (Invitrogen), reverse-transcribed to cDNA using PrimeScript TM RT Master Mix Kit (TaKaRa, Dalian, China) . And quantitative real-time PCR was performed on the LightCycler480 Real-time PCR System (F. Hoffman-La Roche Ltd, Basel, Switzerland) using SYBRTM PrimeScript RT-PCR kit (TaKaRa).
Western blot
Cells and DRGs were lysed in RIPA contained protease inhibitor cocktail (1:100, ComWin biotech, Beijing, China). Proteins were quantified referring to the instruction of BCA protein assay kit (Beyotime, Jiangsu, China). Proteins were separated by electrophoresis in 10% SDS-PAGE (Beyotime), transferred to polyvinylidene fluoride (PVDF) membranes (0.45μm, Merck Millipore, Darmstadt, Germany), incubated with primary antibody overnight at 4℃, and exposed to secondary antibody. Antibody binding was visualized by enhanced chemiluminescence (Merck Millipore).
Prepare for DRGs
Female BABL/c Mice (5±1weeks) were euthanized with CO2 and sterilized with 75% ethanol.
The spinal cords were separated from the spinal column, and DRGs beside the spinal cords were harvested 1 .
Immunofluorescent
Cells and DRGs were fixed and incubated with NK-1R or PAR-1 primary antibody at 4℃ overnight, respectively. Then the FITC-conjugated goat anti-rabbit or FITC-conjugated rabbit anti-goat secondary antibodies were added and incubated for 2 hours at room temperature.
Nuclei were stained with DAPI. The Green fluorescent of FITC-labeled cells or DRGs was observed under fluorescence microscopy.
Cytotoxicity of IONPs on cell viability
To detect the cytotoxicity of IONPs on cell viability, PANC-1 cells were seeded in 96-well plates at the concentration of 5.0×10 3 per well in triplicate. After serum starvation for 12 hours, cells were growth in DMEM with different concentration of IONPs (0, 12, 24, 36, and 48 mg/L) in 5% CO2 at 37℃ for 8 hours. Then the cell viability was detected as described as the cell proliferation assay.
MRI T2 values measurement of various concentration of IONP
The 100μl volume of MDEM containing IONPs in different concentration (0, 12, 24, 36, and 48 mg/L) were placed in 96-well plates ordinal. MRI was performed using a 3.0T imaging system MAGNETOM Verio (Siemenz Medical System, Erlangen, Germany) with a 40 mm Loop Coils. T2-mapping sequence (repetition time 1500 msec, echo time beginning at 13.4ms, echo spacing of 13.4ms, eight echoes, slice thickness 2.0 mm) was performed and T2 value was calculated by system automatically.
Prussian blue staining
PANC-1 cells were seeded in 24-wells plates for 24 hours, then incubated with DMEM containing IONPs (0, 12, 24, 36 , and 48 mg/L) for 8 hours. Media were removed and washed twice with PBS. The cells were fixed with 4% paraformaldehyde for 30min, and then reacted with the mixture of equal 2%ferrous potassium choide Potassium hexacyanoferrte (Ⅱ) trihydrate （Nanhua Company , China, Hunan) and 6% muriatic acid in 30min. The number of staining cells were counted under fluorescent inverted microscope.
Operation process of in vivo model of murine sciatic nerve invasion
Mice were anesthetized with 4% chloral hydrate (85μl/10g, intraperitoneal injection) and diethyl ether inhalation. The left sciatic nerves were exposed deep to the femorococcygeous and biceps femorismusces, and then 3μl of cells mixture in PBS were slowly microscopically injected under the perineurium using a microliter syringe (Hamilton, 10μl, 33G) . The concentration of PANC-1 cells was 1×10^5/μl and TAMs concentration was 1×10^4/μl (PANC-1/TAMs = 10:1). 1×10^5/μl TAMs in a total volume of 3μl was injected under the perineurium to exclude the neoplastic proliferation of TAMs.
H&E and immunohistochemistry staining on tissue sections
The tissues were embedded in paraffin and sectioned into 3-4μm thick slices along the nerve for H&E and immunohistochemical staining. After sequential deparaffinization, antigen retrieval, background close, the slides were incubated with primary antibodies overnight at And the staining intensity (SI) was determined as: 0 (no staining); 1 point (weak staining); 2 point (moderate staining), and 3 point (strong staining). Added the PP and SI, we got the immunoreactive score (ISR). The IRS as defined into 4 groups: negative (0 point),1+ (2-3 point), 2+ (4-5 point), and 3+ (6-7 point).
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